Abstract-We present a derivative free rational one step scheme of order two, capable of solving Ordinary differential equations which are stiff and others with singular solution. The scheme allows for the use of the state function alone and does not require calculation of higher derivatives of f(y n ), and the proposed strategy was compared to the scheme of Van-Niekerk of which almost similar results were obtained for stiff problems.
I. INTRODUCTION
Our interest is on the numerical solution of the Initial value Problem (IVP). , the method is said to be explicit otherwise it is implicit. In literature explicit methods are said to be performing poorly when solving stiff problems, hence this require the use of Implicit methods for which Backward Differentiation formula (BDF's) is one of them. Some commonly used codes like Matlab Ode15s [9, 10, 11] , which were proposed by [11] apply the BDF's for solving stiff ordinary differential equations. The conventional explicit and implicit methods are said to fail when solving ODE with singularities because they are based of polynomial interpolation which focuses on existence and uniqueness of the solution within a specified interval. According to Ikhile [6] , singularities arises from unbounded Jacobians, Most rational schemes found in [1] , [2] , [4] , [5] , [6] , [7] , [8 ] use higher derivatives of the state function. Therefore this has been picked as a major disadvantage as it can be tiresome or difficult for some Initial Value problems to reach those higher derivatives; hence a need to approximate the higher derivatives is proposed. This paper seeks to extend Van Niekerk's rational scheme [2] , to the one with free derivative of ) , ( y t f . The methods proposed by these different authors were presented in a fixed step size approach and managed to pass through singular points. In [6] Ikhile indicates that the normal step size selection strategies does not work when implementing the methods in variable step mode, as in most cases the next step will be very large compared to the last step hence, reducing the step sizes to a desirable one will not be easy. The paper goes on to indicate that the way to pass through these singular points the use of extrapolation methods proves to be very useful.
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III. DEVELOPMENT OF DERIVATIVE FREE SCHEME
The rational one step scheme proposed by Van Niekerk is given below
From the above multivariate Taylor expansion b, can be taken as a function instead of a constant, as from [3] , we see that the general Runge Kutta (RK) method is given by
From this (4) can be implemented without finding the 2 nd derivatives of the original function, hence the state function only would be sufficient and this method (7) could be presented in a variable step.
IV. LOCAL TRUNCATION ERROR
In order to test the performance of the proposed strategy, one needs to highlight how the local truncation error of the rational scheme (4). The idea used follows the definitions given on Lambert 1991. The rational scheme (4) was derived from the continued fraction given by,
Hence, the following definition follows, Definition 1: The Linear difference operator L associated with the rational scheme (8) is defined by 
Definition 2: The difference operator (9) on the associated rational scheme (8) are said to be of order 
Where L is the associated difference operator defined by (9) and y(t) is the exact solution of the initial value problem (1), the local truncation of rational method (8) is then
From (9) 
We compare the current strategy (7) with VanNiekerk's rational scheme (4) for problems 1 and 2. Problem 1 (Singular Problem) Table 1 and plotted as per figure 1. Singular points-To check the behavior of the two schemes at singular points, problem 1 with condition y(0)=0 is extended up to 1.58 ,where its singular point is at π/2 and problem 1 with condition y(0)=1 was extended up to 0.8, where its singular point is at π/4. The results as displayed by table 3 and 4. 
Problem 2 (Stiff problem)
The second problem considered is a stiff differential equation given by
Where the exact solution is given by In this article we have proposed an approach to one step explicit method based on rational functions proposed by Van-Niekerk. The method is derivative free requiring only state function and its Initial conditions. The formulation is given by (7) while the local truncation error for the rational method (4) is given by Definition 1 and 2. To test performance of the proposed strategy, two problems were solved with problem (1) being singular and tested over two different initial conditions. Problem (2) is a stiff problem given by Frank and Ueberhuber, [2] , applied with λ= -10and λ= -10
3
. Results obtained from table1, 2,5,6 shows performance of the two methods as yielding almost the same results which is confirmed by figures 1,2,3 and 4. For problem (1) the interval of integration was increased to allow for singular points and the proposed strategy though managed to cross the points, it is outclassed by Van- ISSN: 2231-5373 http://www.ijmttjournal.org
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Niekerk's method beyond the point of singularity. Future studies should discuss the extension of this approach for orders more than two and application of the method to nonlinear and/or stiff systems of first order ordinary differential equations, also the approach has to be explored further especially after point of singularity.
